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INTRODUCTION RESULTS

» Chicken
. : . . : 2000 - 12 -
- our major protein source & economically important food animal o
chicken (105 Lb/person/y, 25%), Beef (66 Lb, 47% of meat expenditure), pork (49 Lb, 25%)... S 3 10 - 3
-well-characterized innate immune systems (Lillehoj et al, 2005,...2008..; Lee et al., 2005,...2010, 2011) ; 1500 - aTb %
= ;‘ 8
> Coccidiosis 2 =
- an intestinal disease caused by multiple species of Eimeria + 1000 H i 6
- an economically important disease for the poultry industry worldwide = "
- due to the emergence of drug-resistant parasites, developing drug-free disease control strategies are needed v g7 4
- Eimeria recombinant protein vaccines offer less efficacious than coccidiostats and live vaccines. i 500 1 ) >
9 i
) o
> Phytonutrients/plant extracts 2 ) 0
- enhapced n V/tr_o_paramet_ers of immunity (lymphocytes proliferation, Nitrogen oxide (NO) production, tumor cell or CON CON CON-V VAC-V CON CON-V VAC-V
parasite cytotoxicity, cytokine level, etc.) Table 1. Three most reliable gene networks associated with each phytonutrient - ] ] ] ]
- reduced /in vivo infection against avian coccidiosis == o = = Infected with E. tenella Fig. 2. Effect of dietary supplementation with
(body-weight, gut lesions, oocyst output, serum e [ ﬁszembw e Fig. 1 Effect of dietary supplementation VAC on fecal oocyst shedding between DPI 5
Ab response) - i e = = with VAC on body weight at DPI 9. and 9.
. vacro ELJEI: Eﬂvelmr:ailﬂ dnd Lnteraction, 11ssuUe Levelopment, 17 74
* Carvacrol (V): e B e S T T a b, cValues not sharing the same letter are significantly different according to the Duncan’s multiple range test.

anti-bacteria (strains e.g. E. coli and Bacillus cereus)
- Cinnamaldehyde (A): Cinnamal

fungicidal, antimicrobial, anti-cancer activity. S
« Capsicum oleoresin (C): anti-fungal, anti-microbial,

anti-cancer effects. ZRZEL

oleoresin

Antigen Presentation, Humoral Immune Response, Inflammation 18 39
Cardiovascular System Development and Function, Tissue 14 73
Morphology, Drug Metabaolism
Gene Expression, Cellular Development 14 27 4

Gene Expression, Cardiovascular System Development and 23 39
Function, Cellular Growth and Proliferation

Developmental or Genetic Disorder, Neurological system 19 28
Carbohydrate Metabolism, Cardiovascular System Development 15 73
and Function, Hepatic System

OBJECTIVE

> To investigate hypothesis that the phytonutrients mixture, VAC, would enhance immunity against
coccidiosis in broiler chickens.
> To evaluate the synergistic effects of VAC on recombinant Ag vaccination against avian coccidiosis.
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MATERIALS AND METHODS CON  CON-V  VACV CON CON-VVAC-V CON CON-V VAC-V
DPI O DPI 9
ays Post-Hatch Fig. 3. Effect of dietary supplementation Fig. 4. Effect of dietary supplementation with
o with VAC on lesion score at DPI 6. VAC on profilin serum antibody levels.
| 0 1 7 17 22 23 24 25 26
| - | o o S e
y v — dy e - ' Table 2. Effect of dietary supplementation
+ Profilin Immunization + E. tenella Infect'onll E — < PRlinAnisedy — 1.25 - a with VAC on PBL SprOpUIationS.
Body Weight Oocyst Shedding Cell Proliferation Y ] a
Profiin Antibody . o\ e o
ytokine mRNASs it e bl Q 1.00 - b mAb/% CON CON-V VAC-V
+ VAC or MC Dietary Supplementation > o -
wjd
c 8 0.75 - MHC2  10.6+1.3"  21.3+1.8  18.6% 1.1°
1. Experimental animals and diets -B ~
» One-day-old broiler chickens (Ross/Ross) were housed in Petersime brooder units, in 4 groups (12 chickens/group). © 0.50 - CD4 7.9 +£1.0° 17.3 +1.62 16.2 + 1.12
)
___ Groups ___CON | CON- | - =
__CON__ = 0.25 - l CD8  11.4+1.4>  233+1.8°  233: 19
E. tenella - + + + E
Vaccine (V) - - + + 0.00 - K1 1.9 +0.2b 2.1 +£0.1° 3.9 +0.2°
VAC mixture - - - + CON CON-V VAC-V
- £f £ di | - TCR1 2.1 +0.3Ns 3.6 £0.3 2.8+0.1
> The birds were kept in brooder pens for 2 weeks and transferred to hanging cages (2 birds/cage) post infection. Fig. 5 Effect of dietary supplementation
> Diet: standard diet or the standard diet supplemented with VAC for 26 days from 1 day old. with VAC on spleen lymphocyte TCR2 6.9 + 0.6NS 9.1 +0.5 13.4+0.8
VAC: 5 mg/kg carvacrol (V), 3 mg/kg cinnamaldehyde (A), 2 mg/kg capsicum oleoresin (C) proliferation at 26 day-old (DPI 9).
2. PI‘OfIlI-n |mmu.|j||zat|on and e_xperm.1ental |.|Tfect|on 5. 0E-03 - g 5 OE-06 -
» Recombinant profilin was expressed in E. coli and purified. < 4.5E-06 -
> Chickens were mock immunized subcutaneously with PBS or vaccinated with 50 pg of recombinant profilin at 7 day-old. ‘zt ~  4.0E-03 - ab E T 4.0E-06 -
> At 17 days post-hatch, chickens were orally infected with 2.0 x 10% sporulated virulent oocysts of £. tenella (WLR-1). o = = E 3'5E 06
£ 0 -SE-06 -
Analyzed factors g g 0E03- b T & 3.0606 -
I'4 4 4 W . \ ) N =~ 2.5E-06 -
\ N = >
: _ — ©  2.0E-03 - © L 2.0E-06 -
Body wt Fecal oocysts Lesion score Serum Ab SPL SPL Cytokine g _II = E 1. 5E-06
At1l,7,12,17, 23, . . Proliferation Subpopulation express-ion — DE" ]
26 day-old, at 5-9 dpi at 6 dpi E_resps)nse :o_ t t 9 doi in intestine s - 1.0E-03 - 2 - 1.0E-06 - ab
Including 0 & 9 using a Mc- by 3 fmefia protein respo?_sls_e ° . P! at 0 dpi 2
days post- Master independent at 0 and 9 dpi profifin using mAbs, ina RT-PCR 3.0E-07 - - b
infection (dpi) chamber observers using ELISA at 9 dpi flow cytometry ussllngQ-gene 0.0E+00 - 0.0E+00 - [—
using CCKS kit (BD) program CON CON-V VAC-V CON CON-V VAC-V
' i 6.0E-11 - 2.0E-05 - 3
3. Body weight and fecal oocyst shedding < < T 1.8E-05 -
» Body weights were measured at 1, 7, 12, 17, 23, 26 day-old including 0 and 9 days post-infection (DPI). 2 EE a E O 1.6E-05 -
» Fecal oocysts were collected daily between 22 and 26 days post-hatch (DPI 5 and 9). XA Q.
. . : _ ca £ < 1.4E-05 -
» Oocyst numbers were determined using a McMaster chamber according to the formula: < 4.0E-11 - )
. 2 . - o 1.2E-05 -
total oocysts/bird = (oocyst count x dilution factor x [fecal sample volume/counting chamber volume])/2. ] g Q n 1 OE-05
N O0E-05 -
e L 1 ]
-y - r— L. - -
4. Profilin serum antibody levels E N 5 OE-11 - E 7 ?'g: gg b b
» Blood samples (4 chickens/group) were collected by cardiac puncture following euthanasia at DPI 0 and 9. = b o E bl
> Sera were used in an ELISA to measure profilin-specific antibody responses. CZ: - b Z - 4.0E-06 -
» 96-well microtiter plates were coated overnight with 1.0 pg/well of purified recombinant profilin. - 1 2.0E-06 -
> Diluted sera (1:50) were added (100 pl/well), incubated with agitation for 2 h at room temperature. 0.0E+00 - 0.0E+00 -
> Bound antibodies were detected with peroxidase-conjugated rabbit anti-chicken IgG and 3,3,5,5-tetramethylbenzidine CON CON-V VAC-V CON CON-V VAC-V
substrate.
> Optical density at 450 nm was measured with an automated microplate reader (Bio-Rad, Richmond, CA). Fig. 6. Effect of dietary supplementation with VAC on intestinal cytokine mRNA levels at DPI 0.

5. Spleen lymphocyte proliferation

> At 26 days post-hatch (DPI 9), spleens (4/group) were removed.

> Cell suspensions were prepared by gently flushing through a cell strainer.

> Lymphocytes purified by density gradient centrifugation were adjusted to 5.0 x 106 cells/ml in RPMI medium containing

Efficacy chains of phytonutrients

10% fetal bovine serum, and 100 g/ml streptomycin and incubated with medium alone or with 20 pg/ml of profilin in | Improve —=| ¥ Enterg bacteria
96-well plates in a humidified incubator at 41 -C and 5% CO2 for 24 h. Carvacrol Microbial flora -
> Cell proliferation was measured using WST-8 at OD450 using a microplate spectrophotometer (Bio-Rad). — Lymphocyte, cytokine, Abs regponse
> Lymphoproliferation was expressed as stimulation index equal to the mean OD value of the profilin-stimulated group : sastrointestinal - | : -
divided by the mean OD value of the medium-only stimulated group. Bk mucosa | A Mucosa protection Maim‘i’name
= = 5 Stimulate 3
6. Intestmal cytokln_e mRNA Ie\_lels | | Capsicum | Nutrient digestion
»_Cecal tonsils were obtained from non-infected and infected chickens at 17 days post-hatch (DPI 0) (4/group). '
» The mucosal layer was carefully scraped away using a surgical scalpel and total RNA was extracted using TRIzol. } 4+ Energy
» RNA was reverse-transcribed using the StrataScript first-strand synthesis system (Stratagene, La Jolla, CA). production

» Amplification and detection were carried out using equivalent amounts of total RNA using the Mx3000P system and
Brilliant SYBR Green gPCR master mix (Stratagene).

Table 1. Oligonucleotide primers used for quantitative RT-PCR of chicken cytokines. ™ Growth Fnercv efficiency
4p km Vaccine-induced immnunity
ERMNA target Primer sequences piig?gﬁct Accession Mo.
F: 5-GGTGGTGCTAAGCGTGTTAT-3"
2aiatle R: 5~ACCTCTGTCATCTCTCCACA-3 =i e =
= F: 5-AGCTGACGGTGGACCTATTATT-3"
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R: 5-AAGCGGTTGTGGTCCTCAT-3"

F
F: 5 CTCCGATCCCTTATICTCCTC-3
F

: 5S-CCTGAGTATTCCAGCAACGCA-3"
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